Abstract: A supply chain management (SCM) system is a strategic cooperative that organically integrates all supply chains to improve the performance of a company. The greatest critical success factor of SCM is partnership. Without cooperation between companies, SCM performance is limited. Does this imply, therefore, that companies within the supply chain can achieve mutual transactions equally? If the power between companies is unequal, how does this affect their partnership? The focus of this study is to assess whether power types enhance SCM performance through partnerships. We categorize power types as mediated and non-mediated. Mediated power is categorized based on coercion, reward, and legitimate, while non-mediated power is categorized based on information, expert, and reference. Therefore, this study examines how power types form a causal partnership relationship within the supply chain, and performs an empirical investigation on how the partnerships influence SCM performance.
Introduction
A supply chain management (SCM) system is a strategic cooperative that organically integrates all supply chains to improve the performance of a company [1] . For an effective SCM system, emphasis is placed on securing long-term mutual relationships and partnerships. SCM includes all transportation, storage, and information processing from the raw material stage to the point where the product reaches the final consumer [2] [3] . Therefore, SCM can only be accomplished through cooperation and partnership. Companies that efficiently manage SCM systems achieve higher performance in areas such as delivery times, product management, and customer service [4] . Companies with successful SCM system operations realized a 17% increase in revenue, a 36-day stock decrease, and 97% shipment growth [5] . A study by Tony et al. (2009) [6] found that revenues from the sale of the SCM system were estimated to increase by 7% a year, rising from $6.5 billion in 2007 to $9.2 billion in 2012.
The studies on SCM systems thus far are categorized based on whether the focus is on the SCM system as the critical success factor [7] , determinants of SCM adoption [8] , the supply chain process integration [9] , the SCM partnership [10] , or the SCM promotion strategy [11] .
The greatest critical success factor (CSF) of SCM is partnership. Without cooperation between companies, SCM performance is limited because the success of SCM is dependent on the close cooperation of participating companies [12] . A company cannot be independent, and mutual partnership is strengthened through SCM [13, 14] . SCM can increase mutual benefits by eliminating extraneous factors between the supplier and the buyer, or between partner companies.
Does that imply, therefore, that companies within the supply chain can achieve mutual transactions equally? If the power between companies is unequal, how does this affect their partnership? The exploration of partnership power types as a preceding factor that can influence SCM performance is an important component of SCM research. The success of SCM system based on power type benefits the workplace. Attempts to study power types and SCM performance from various perspectives are highly valuable.
The focus of this study is to assess whether power types enhance SCM performance through partnerships. We categorize power types as mediated power and non-mediated power based on the study of Ke et al. (2009) [15] . Mediated power can be categorized based on coercion power, reward power, and legitimate power while non-mediated power can be categorized based on information power, expert power, and reference power. Therefore, this study examines how power types form a causal relationship among partnerships within the supply chain and performs an empirical investigation on the influence of power types on SCM performance.
In this context, we devised a conceptual research model composed of four constructs shown in Figure 1 and investigated how the SCM performance is influenced by two major factors-power and partnership quality. SCM, ideally, achieves shared growth between partner companies and sustains a consistent and amicable cooperative relationship. An SCM system should also eliminate imbalances in power to maintain an efficient cooperative relationship. Companies cannot continue to be competitive without considering the supply chain because of constant global environmental changes and uncertainties. Therefore, companies must maintain amicable partnerships while staying competitive [16] .
To maintain a consistent transactional relationship, the assessment and management of the various obstructive factors between partners that can occur from an imbalance of power within the supply chain are required. Additionally, in-depth research on power can establish a scientific basis from which to examine the economic paradigm of change and the ways that partner companies adjust. We find various conclusions by presenting practical points after assessing power types and investigating SCM relationships.
Although many studies have addressed SCM, few examine the subject of power. Therefore, this study determines the influence of supply chain companies' power on partnership quality and SCM performance.
In order to empirically test our research model, we developed an instrument and conducted a survey with 124 companies that practice SCM in South Korea. Most studies on information systems (IS) use data for U.S. companies because the U.S. plays a predominant leadership role in various social and business fields. Although the U.S. has the most advanced IS, there is a need for international studies. Some countries have developed to the same degree as the U.S. through IT and IS.
A report by Robert (2009) [17] measured the IT human capital index of 66 nations and reported that South Korea ranked second with 58.9 points only to the U.S. with 75.6 points. In addition, the competitiveness index of South Korea's IT industry was ranked sixth.
Thus, this gradually globalizing market should be studied from an international perspective. Furthermore, researchers need a more comprehensive approach to analyze companies that currently engage in global business.
The remainder of this paper includes a review of the theoretical background, the research model and hypotheses, the model structure, and a report of the findings of the study. In the final section, we discuss the findings, implications, and limitations of the study. French et al. (1959) [18] were the first to mention power between companies. Power can be defined as the source enterprise's ability to influence the intentions or actions of an opposing company. Power is also defined as the potential to influence another or the ability to make another act in a desired way. Table 1 is an example of a list existing study on power. Power that influences the members of an organization or a partner company appears in various forms. The most widely known forms originated from French et al. (1959) [18] , who included "coercion power," "reward power," and "legitimate power" as power from an official standpoint, and "information power," "expert power," and "reference power" are categories of power from a personal attribute standpoint.
Theoretical Background

Power
• Coercion power is the power to induce fear of punishment when subordinates do not meet a certain expectation, thus stimulating acquiescence to the commands of the power holder. Coercion power can also be strengthened by threatening or warning that an undesirable or disadvantageous result will occur if the subordinate does not abide by the requests, policies, or rules of the transactor [9] . • Reward power is the power that is formed by the understanding that the power holder can offer the subordinate a reward. The greater is the ability to reward, the stronger is the effect of the reward [20] . • Legitimate power is power based on the power holder's standing and the power that results from the partner company's obligation to acquiesce to that standing. Therefore, the effect of legitimate power is dependent on acceptance and consent through the involved party's tacit understanding [21] . • Expert power is influenced by respect for the power holder's specialized technology or knowledge. Therefore, expert power is valuable when an important issue is resolved. Expert power provides expertise for optimal decisions and reliable advice [19] .
•
Information power refers to a situation where power is granted by the ability to control the access or distribution of information despite no expertise [22] .
Reference power is power attained when the subordinate has equal standing with the power holder and occurs through the partner company's attractiveness or charisma. The strongest form of reference power is influence on the subordinate to assume equality with the partner company [15] . Ke et al. (2009) [15] divided power types into mediated power and non-mediated power. Mediated power includes coercion, reward, and legitimate. Coercion power is defined by the power to enforce punishment when the partner company does not cooperate. Reward is the power to provide rewards when the partner company's requests are satisfied. Legitimate power refers to legal power to influence the partner company.
Non-mediated power includes information, expert, and reference. Information power is the power to provide information to the partner that could not be obtained otherwise. Expert power is specialized knowledge or technology that is beneficial and received through the partner company. Reference power is the maintenance of a close relationship between partner companies (Figure 2 ). Of course, power can be classified into several types. However, this paper discusses the power within a supply chain. The "mediated," the classification standard in this paper, implies affecting the behaviors of partners. Thus, the fact that decision making and relationships are affected by the power of partner companies within a supply chain has the strongest overlap with the purpose of this paper. Thus, this paper was based on the research of Ke et al. (2009) who study the power in a supply chain.
In this research, power types are examined based on coercion, reward, legitimate, information, expert, and reference. This study was conceptualized based on the research results of Ke et al. (2009) [15] . Power types are categorized as mediated power and non-mediated power, and this study focuses on a discussion of the categories that result from legal force.
Partnership Quality
Partnership is a CSF in establishing a strategy between companies. Companies can maximize profits, achieve their respective goals, and secure a competitive edge through partnership. Mentzer et al.(2000) [23] argued that partnerships are necessary in strategic tasks related to stock decreases and the improvement of inefficiency in the supply chain such as operational work, new product development, and building shipment systems.
The relationships in social exchange theory and SCM, on which this study is based, are as follows. Social exchange theory was first developed by Homans (1958) [24] . According to this theory, all humans display different actions based on a subjective costs and benefit analysis. The basic principle of the social exchange theory is that a consistent transactional relationship occurs with the understanding that mutual benefits result from the process of exchange and transactions between organizations. Figure 3 shows that Lee & Kim (1999) [25] used three factors based on social exchange theory: determinants for partnership quality, partnership quality, and outsourcing success. Of these, five factors measure partnership quality: trust, business understanding, the share of benefit and risk, conflict, and commitment. Trust refers to faith in the other party's actions with a relationship. It is the expectation that the actions that are entrusted to the other party will be accomplished in good faith. Trust between partner companies requires mutual trust and reliance, and the belief that the partner company will create positive results [26] . Business understanding is defined as the degree of understanding regarding the partner company's goals and policies. In some studies [27, 28] , this is defined as the mutual understanding of broader business issues. The share of benefit and risk between companies in a partnership is the appropriate distribution of benefits and risks among the company and the partnership company through a common goal. To gain a competitive advantage through effective SCM operation, a long-term relationship is maintained by sharing benefit and risk [29] . Conflict significantly influences the success of an SCM system. When a conflict is not resolved, it can negatively influence the partnership between companies. Therefore, to create a partnership, the degree of conflict in a working relationship must be reduced [30] . Commitment is an expression of the determination to maintain a long-term transactional relationship. It represents voluntary effort to maintain a long-term relationship between companies. Therefore, commitment suppresses opportunistic actions and switching of partners to reduce costs because there is a desire to maintain a long-term transactional relationship [31] . 
SCM Performance
The studies on SCM performance conducted thus far can be divided into four categories. First, financial performance was measured using financial variables such as sales, the rate of earnings, and the rate of investment earnings, which are conventional factors for financial performance [32, 33] . Second, non-financial performance was measured by factors such as customer satisfaction and customer maintenance [34, 35] . Third, the performance of SCM systems was divided and measured from a financial, customer, internal business processes, and a learning and growth perspective using a BSC performance index method [36, 37] . Lastly, we present a performance index table by level using five different processes: plan, source, make, deliver, and return using the SCOR model.
Ultimately, SCM performance can be defined as the degree of quantitative and qualitative performance that matches the strategic goals set within the supply chain because of the implementation of an SCM system [13] . However, while SCM systems are used throughout all industries, insufficient studies on SCM performance measurement are reviewed because the studies tend to focus on the theory and practice of SCM system. Therefore, this study measures SCM performance by reorganizing financial studies, nonfinancial studies, the BSC methodology, and the SCOR methodology that were used to measure SCM performance. We measure SCM performance using the four categories of quality performance, cost, delivery, and decision.
• Quality performance: Degree of quality of the parts and products enhanced after the innovation of the product manufacturing and distribution process due to the implementation of the SCM system.
•
Cost performance: Degree of the reduced cost within a supply chain through the shortening of the manufacturing, distribution, and inventory processes due to the implementation of the SCM system. • Delivery performance: Degree of success in meeting promised deadlines and quality demands after the implementation of the SCM system. • Decision performance: Degree of improvement in terms of faster and better decision making after the implementation of the SCM system.
Research Model and Hypotheses
This study is based on preceding studies on power types and SCM performance. Figure 4 shows the study model and establishes the research hypotheses. Power types were categorized as mediated power and non-mediated power. Mediated power was categorized based on coercion, reward, and legitimate while non-mediated power was categorized based on information, expert, and reference [15] . Therefore, this study examines the influence of mutual, reciprocal human relationships among power types on SCM performance through partnership quality. 
Hypotheses Development
Mediated power can be a means to ensure compliance from the partner company. However, strong mediated power can also be a factor that induces a negative impact on the partnership quality [20] . Although mediated power might offer short-term, partial economic gain, it can also decrease the social satisfaction of partner companies. Based on the above discussion, mediated power is hypothesized (Hypothesis 1) to influence partnership quality [19] .
Hypothesis 1: Mediated power influences partnership quality.
Establishing a relationship based on an organization's strong leadership can maintain a consistent supply chain relationship [21] . However, when a new system is occasionally implemented, we believe that strong leadership induces short-term success of the system. Therefore, further examination of the influence of mediated power on SCM performance is required. Based on the above discussion, mediated power is hypothesized (Hypothesis 2) to influence SCM performance.
Hypothesis 2: Mediated power influences SCM performance.
Non-mediated power may not be coercive, but it is a factor that maintains a consistent cooperative relationship. Non-mediated power decreases conflict in the relationship between organizations [9] . Therefore, non-mediated power is hypothesized (Hypothesis 3) to influence partnership quality.
Hypothesis 3: Non-mediated power influences partnership quality.
Non-mediated power increases the degree of cooperation among organizations through the process of sharing the value of the partner company [19] . The effort to find a shared point of agreement can play a positive role in SCM operation [13] . Therefore, non-mediated power based on creating equal values can maximize SCM performance. Based on the above discussion, non-mediated power is hypothesized (Hypothesis 4) to influence SCM performance.
Hypothesis 4: Non-mediated power influences SCM performance.
Building a trusting relationship between partner companies is a precursor to the successful fulfillment of SCM. SCM can result in more long-term relationships when the common benefit objective is based on the partnership of participating companies. Companies in a partnership based on trust will work to maintain a mutual and productive relationship [30] . This is linked to SCM performance. Therefore, partnership quality is hypothesized (Hypothesis 5) to influence SCM performance.
Hypothesis 5:
Partnership quality influences SCM performance. Table 2 shows the operational definition of variables and measurement items based on preceding research. The definitions have been revised and reconstructed to fit the context of this study through statements that ensure the reliability and validity of each measurement item.
Sample and Data Collection
• We conducted a survey that was formed based on an existing study, shown in Table 2 , to verify the research model and hypotheses in the analysis. To perform the survey systematically, questionnaires were sent to SCM experts and a pilot test was completed. Subsequently, questionnaires were sent to target firms in the primary process to obtain recommendations for managers or supervisors who could respond to the survey questions and conduct the questionnaire. Respondents were selected based on the recommendations from the primary process, and to ensure that the questionnaires included in the study were from respondents who were clearly aware of IS operation in all entire firms. Firms listed on Korea Composite Stock Price Index (KOSPI), which have implemented and used SCM system for a year or more, were selected as survey targets in this study. To collect survey data, an invitation to participate in the survey was extended by phone, email, or in person, and 250 questionnaires were distributed between May and July 2016. We received 124 usable responses for a response rate of 49.6%. Among them, 124 questionnaires were used for analysis. Statistical analysis was conducted using SPSS 21.0 (SPSS: Chicago, IL, USA) and SMART-PLS 3.0 (SmartPLS: Hamburg, Germany).
We used partial least squares (PLS) because this method allows latent constructs to be modeled either as reflective or formative indicators as was the case with our data [38] . Another consideration for the use of PLS was the sample size because PLS imposes less stringent requirements on sample size for analysis than structural equation modeling [39] . Table 3 summarizes the profiles and demographics of the companies that participated in the study. I will be in an undesirable situation if I do not accept the partner company's requests.
I will be at a business disadvantage if I do not accept the partner company's requests.
Reward
It is difficult to receive incentives if I do not accept the partner company's suggestions.
It is difficult to receive financial benefits if I do not accept the partner company's suggestions.
It is difficult to take part in new businesses if I do not accept the partner company's suggestions.
Legitimate
The contract states that I must accept the partner company's suggestions.
I am obligated to accept the partner company's suggestions.
We have established a relationship whereby I must accept the partner company's requests.
I am obligated to accept the partner company's requests.
Nonmediated Power
Informatio n
The partner company can offer knowledge that is beneficial to our company. The partner company can offer experience that is beneficial to our company.
The partner company can offer advice that is beneficial to our company.
The partner company can offer judgments that are beneficial to our company.
Expert
The partner company can offer useful information to our company.
The work method that the partner company desires can be helpful to our company.
The partner company's judgments are reflected in our company's work because they are reasonable.
The partner company offers information that our company can trust.
Reference
The partner company's values are exemplary.
The partner company's decisions are exemplary.
The partner company's operational methods are exemplary.
Assuming a similar culture to that of the partner company is advantageous.
Partnership Quality
The partner company and our company have a deep, mutual trust.
Kwon & Suh (2004) [30] ; Quinn (2000) [28] ; Lee & Kim (1999) [25] The partner company and our company both understand the task processing procedure.
The partner company and our company share the risks and benefits.
The partner company and our company both work to reduce divisions.
The partner company and our company acknowledge each other's value.
SCM Performance
The quality of parts and products has improved through an innovative production and distribution process from the implementation of the SCM system. We have reduced costs within the supply chain by shortening production, distribution, and stock processes while implementing the SCM system.
We are better able to meet the promised payment date and demanded quantities by implementing the SCM system.
We can make quicker and better decisions by implementing the SCM system. 
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Measurement Model
Confirmatory factor analysis verified the validity of the model proposed in this study. Table 4 briefly indicates the analytic result, the mean, and standard deviation of each variable. The values of all variables exceed the standard value of 0.5 (shaded number).
Goodness of fit for a model is determined based on Composite Reliability (CR) and Average Variance Extracted (AVE). Convergent validity is ensured if the CR value is 0.7 or over, or if the AVE value is 0.5 or over. Table 5 indicates that the CR values exceed the standard value of 0.7 and that the AVE values exceed the standard value of 0.5; thus, convergent validity is ensured. The Cronbach's α also exceeds the standard value of 0.7.
A discriminant validity compares a correlation between the AVE and variable to determine if the square root of AVE is higher than the correlation [40] . Table 6 shows that the square root of AVE is higher than the correlation between variables. This implies that discriminant validity among the entire constructs is ensured.
Moreover, multicollinearity was analyzed using the variance inflation factor (VIF) and Tolerance methods. Table 7 that shows the result of VIF values and Tolerance values. The analytic result indicates that multicollinearity among these variables poses no problem. Typically, a problem of multicollinearity does not occur when the VIF value is 10 or lower, and the Tolerance value is 0.3 or higher. The shaded numbers in the diagonal row are square roots of the AVE, * Significant at α = 0.05 ** Significant at α = 0.01. 
The Model Structure
The results of the analysis are presented in Figure 5 and summarized in Table 8 . The hypothesis that mediated power influences partnership quality (H1) was not statistically significant (γ = 0.12, t = 1.10). This finding differs from Benton & Maloni (2005) 's study results [20] , which show that mediated power influences partner companies. However, while coercion (γ = −0.09, t = −1.26) and reward (γ = −0.07, t = −1.01), which are part of mediated power, did not have a significant influence in the first-order construct analysis, legitimate did have a statistically significant influence (γ = 0.13, t = 2.38). This result implies that it is difficult for mediated power to affect the improvement of partnerships between companies; mediated power is accepted merely to maintain the business relationship. Therefore, even if greater power is held by a partner company, transactions with the partner company must take place through a legal contract rather than attempting coercive influence or influence using a reward.
The hypothesis that mediated power influences SCM performance (H2) was not statistically significant (γ = 0.15, t = 0.09). This is different from the argument (Maloni & Benton, 2000) [21] that mediated power has a short-term influence on system performance. However, while coercion (γ = −0.08, t = −1.06) and reward (γ = 0.00, t = 0.00), which are components of mediated power, did not significantly influence SCM performance in the first-order construct analysis, legitimate had a statistically significant influence (γ = 0.27, t = 2.28). As revealed in many previous studies, partnership improvements are essential for SCM performance. However, mediated power does not give partner companies a trust. It only uses the system for business. An SCM system offers greater performance such as stronger company information capacity. Mediated power does not help system performance because it causes resistance from partner companies. Therefore, even if greater power is held by a partner company, forcing the partner company to use the system will not improve performance. However, encouraging the use of the system in a legal/institutional relationship is productive. The hypothesis that non-mediated power influences partnership quality (H3) was statistically significant (γ = 0.48, t = 9.27). This is in consistent with the argument (Zhao et al., 2013) [9] that nonmediated power enhances partnership. Additionally, information (γ = 0.27, t = 2.22), expert (γ = 0.23, t = 2.14), and reference (γ = 0.28, t = 3.55) were shown to have a significant influence on SCM performance in the first-order construct analysis. Therefore, non-mediated power based on a consistent cooperative relationship enhances partnership.
The hypothesis that non-mediated power influences SCM performance (H4) was statistically significant (γ = 0.18, t = 3.01). This is consistent with the argument (Myhr & Spekman, 2005) [13] that non-mediated power influences successful SCM operation. Information (γ = 0.20, t = 2.14), expert (γ = 0.26, t = 2.35), and reference (γ = 0.19, t = 2.07) have a significant influence on SCM performance in the first-order construct analysis. Thus, non-mediated power based on equality encourages the enhancement of SCM performance.
The hypothesis that partnership quality influences SCM performance (H5) was statistically significant (β = 0.53, t = 10.23). This is consistent with the argument (Kwon & Suh, 2004) [30] that partnership influences successful SCM operation. Maintaining a mutual relationship between partner companies based on trust contributes to enhanced SCM performance.
Conclusions
This study analyzed the influence of power types on SCM performance. Power types were categorized as mediated power (Coercion, Reward, and Legitimate) and non-mediated power (Information, Expert, and Reference). Therefore, this study examined the influence of mutual and reciprocal human relationships of power types on SCM performance by analyzing partnership quality.
Thus, the main contribution of this study is the analysis of the influence of power types on partnership quality and SCM performance while the study is also a comparison of existing studies.
First, not all mediated powers had a significant influence on partnership quality and SCM performance. The analysis results also showed that mediated power did not have an indirect influence on partnership quality and SCM performance. However, while coercion and reward did not have a significant influence in the first-order construct analysis, legitimate did have a significant influence. This implies that the mediated power of partner companies does not influence partnership quality or SCM performance. Thus, mediated power does not have a beneficial influence on a consistent transactional relationship. However, while coercion and reward did not have an influence, legal/institutional factors did have an influence. To achieve SCM performance, effort must be made to build a mutually dependent environment based on mutual reciprocity rather than mediated power.
Second, all non-mediated powers had a significant influence on partnership quality and SCM performance. These powers all had an influence on partnership quality and SCM performance in the first and second-order construct analysis. The analysis results showed that non-mediated power also had an indirect influence on SCM performance. These study results are consistent with those of Zhao et al. (2013) [9] and Myhr & Spekman (2005) [13] . The findings show that expertise knowledge, information, and the corporate culture of partner companies greatly enhance partnership. Therefore, the non-mediated power elements between companies must be broadly accepted to increase partnership.
Third, partnership quality had a significant influence on SCM performance. The higher the degree of partnership among companies, the greater the degree of satisfaction, which results in SCM performance. Partnership is proven to be the most important factor for enhancing corporate relationships in the supply chain. This is consistent with the results (Kwon & Suh, 2004 [30] ) of many preceding studies. Based on these study results, we conclude that power types can enhance mutual partnerships; a strategic approach between companies increase SCM performance. We must acknowledge the power of partner companies and find an effective means of managing this power.
The academic and practical contributions of this study are as follows. First, from a practical perspective, we re-examine the power types and partnership relationship between companies that have been overlooked by studies thus far. After assessing the influential power types, we hope that the necessary conditions to establish an enhanced transactional relationship will be implemented.
Second, we studied the power types among organizations and their relationship with SCM performance, for which there has been a lack of sufficient study. While mediated power and nonmediated power types between organizations have a direct and indirect influence on SCM performance, no studies have revealed this in a systematic way. Therefore, this study offers a framework for new studies.
Third, we categorized the existing studies on SCM, where SCM is the CSF, based on whether the study focuses on the application and use of SCM and information technology, the supply chain process integration, SCM partnership, or SCM promotion strategy. Here, we believe this study offers a perspective on the integration of power types.
Although this study offers several positive contributions from an academic and practical standpoint, there are limitations to the study content and methodology. First, this study was unable to consider the characteristics of corporate size and industry type. More significant results are required by increasing the sample size in subsequent studies and subdividing corporate sizes and industry types. We collected samples from a limited number of types of industries. Thus, future studies should consider this and deduce more valuable information. Second, investigating the roles of moderating variables that influence SCM performance based on power type must also be presented in subsequent studies. Although some studies attempt this in part, more in-depth study is required. Therefore, an investigative study must be conducted and tools developed that can include and measure many factors. Third, because the sample size of this study was limiting, a larger sample must be collected to support and normalize these study results. Fourth, there is a need to study the differences in the perspective of the companies that execute power and the companies that must comply by categorizing SCM according to sellers and buyers. Lastly, this paper is a study of power, the perceptions of which will differ according to position. In the future, more detailed studies considering position levels are necessary. 
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